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e effect of"01«o€ronla 

Malytfis of f^iyfiolpgic jcf sponso 

fCo{ti;putO]C i^jco^acaeao Sot 
pgyahopbr biologic th® fthalytWli 

Analog-to-iSlgltii I 
anoous 

^aim«loJifildigital^coss:^t«o £Q:^t dirocfely froa the 

Sinoo our research a»ay b« of intortst you, we would 
appreclat® having such further support tx<m yony as you deca 
appropriate.. ___ 

Sincerely yours^ 
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^ exploins the enclosure, ~After read!ng 
it, r~wQuld ogree thot it does "conform to the best current 
thinking on skin conduetonce, ‘* 

Thiilit^nr^nly copy. We'll send journal Teprinfs 
when^availoble. Meanvyhile, this bit ^y help some of 
youtpeople_whojare thinking along similar lines. __ 1 



Hovember 8, If61 

Bnclosed ls 1 ccw of a piper v are sUlmtttlng 
for Journal publication. 

This ecfulpBent was deyeloped Wm since^ a. 
suitable Inatruaent was not avaira^le coewtefcially. 
It lncorporatea_tSe:^har.aci;_e_r_Orj:i5JZ>fliijC_b ftad— 
aioet desirabl^for our ¥vTt~emr and confOnas to tbe_ 
best current tbInXing on sXlfi conductance, 

Hope to seeyou soon. ttt 



A Kfm-polmristln®, Jifli-accttfacy Skin C^ttct j 26 

Digital Ceayerslo^ ; 

pmposs 

This iosts^eat it ayraagc4 fog anal^-to-^digital^onyagfliorLa^ 

aabscquent r«cx>r4iii^ on n^ignatic tap^ aa<5 vrae epfcoiiically dtaignad log 

thia appiioation. isswavar, it can b« applied witli a variety of readout 

devices. 

The inst gt^a^tde scribed Sere^ incorporate a several basic - 

characteristiest : 

(1) ovegco^eaithe„POlafiaatlon effect at tbc ellctxc^ejJ^^ 

continuoua“xevorsal of the" direction of ; cqrx_tnt__f_lowii^_ 

through the si^Jectt^__i 

(2) an ai>aQittte~ value circuit nulRfiea any, effect~vhich- 

current reveraai^^ght have~~on~the cutputTrzzznz^ziziizzT 

(3) covers thei^total range of the stJ?ject*S|resistance fro« 

0«400K as:aTSingle channel voltagt output, 

(4) a high ■ resolution of:Ohin5ea Z1 

as wall as one part in ?|000. 

In practice! the re solving pov’er of this "instrufaent is^imited^by 

the readout*device coupled to itS !^tput» In^its^ present app^c^tion 

1« This study vmi supported h^ thi 

The initial euggeatloh »«iii^i'i*^ 



thl ■ < 1» ©ii« par t lo 2# 04® ofSI • tanc« finga covared, Vliicb iccpff ® i 

th« naxiam capablUty of an alav6n*bit analog^to-dlgitai eonvarfear 

with a plus or ainus 10 voltiClnpu^ :ri T 

OF OfERWK^Zl 

f%is uoit utilisss ths <^stant <mffeot feodteacklclfculfe^ IZ 

opsrational iwplifaXiaZeonductaact o a lubJect. Th# 

l»R drop across a aubJsciQ,! calculated tey a diffsfsofial elipliflsr vliicft Z 

algebraically addsZtheZi^lblfle at one sidi^bf tbe subject to tb^ inverted 

voltage at the other side,ZZZ ir ^ 

A iwitivibratQr current*»svitching circuit iazused to reverse the Z^^^^ 

current flow througbZthelsubject, thus preVinting electrode polarigationV 

Due to the ciirrent reversalZthrougKLthrOubjllli' aazabaolutezvaluezzzzzz 

circuit is added-tolkeep the outiwt^f the drfferentialTawplifier pcsitive~~ 

at all tiaes. 

. - The electrodes usedlwithZthio lastjn^nt arei^tw sino*sino sulfate_ 

electrodes, 2 ia diaaeter, aad Baounted iii lucite cups. and ara afctachld 

to the volar surface of the subject*s left »etacarpui and forearta. 

The output voltage of^the^bsolut^^alue circuit, whsazdivided tato 

the constant subject current (SO\»)r~ecgaala the snbject*s coaductaace 

a • 1. 
S 

The subject currentj vhich reialns troastas after being adjustedr^s 

50ua. This correatrTOQUlts^in^an output vortage between 0 to 20 volts 

for resistance readiags of less than 4007000 ohaa7 ^ 

lach Mtplifier has a ihortlng switch and balance circuit in its input, 

A front panel switch and aeter are avaiiableto read the outputs of each 



-3- -V j^?'¥S 

vblcb cia thereby b« balancMIiMiyi^*^vitbottt ©Ui«S t«»t 

c^il^At* 

fr«cisloA y«$l«tora (l5t) of 100,000 ofcas, 50,000 oJwis, 25,000 <^0, 

10,000 ob«#, 5,000 ol«0, i«4 2,500 ohaClfpiy ^ fotObmOic. 

cixcttit of th« coa0t0At cm'xant laiplifleg when cftl Ibyfelon 10 OosirtO. 

AffXRATOS 7 

Conatmat Curgent J^ollfiir. constimtrigairgeat^aapIi€i0g conilafea 

of a Phllbrick K2-W ogofarioialZwllfior, a FhilbricK IQ^^gZsjafellTIlMr^ 

itfi^llflaic, 0n4 pfl|Bogiafced f€0dba<Oc and Itvpot, igaals.fcQga* _ Xf It 10 ,605 

de0l£ibl0 to bftvo; ft-chogood PC cQMfjiat 0t 00 polaaorpog-SOeoad tKgoqQh 

PbllbrlcX K2-P aay be jceplacad^itb otiuidagd biiilBg: seiiator07 Oiteat _ 

C0JCO »uit tbto b0L oxecciSitdlllLJ^iS^lMl tl^l - 

Tho Input ol<cuit_voltli[90 divldet^useS^a lOjOOQ-jolai.i^tantloaftoy to. 

0«t th« current flolOhfodsb 4 a70,000^bir inpt retiator.—If"tbi current 

flow tbrouob tbi0 Eoalator i0_oit 0t jiOuarb^iJnr thorfCi'^cK currant - 

tbr^Ob the 250,000Joha feedbICh_r00l0tof7'^lOhl 9Oonect0..to the fuamlng 

point of the aapllfier, 40ua, This is duo to the feecQ^^ 

characteristics of the opcratlonal^aBjplifler. Forty aleroaisperoi flowincj 

through a 250,000 oh^reslstor will cause a^ten volt potential to benpresent 

at the one aegohiS lnput reslator of tho j^ portion of the differential 

anplifier. Ten volts dropped acroas a one megoha reaistor produces a 

current flow of ten ua^ The cocabination of the 40ua W the ten ua 

current both flow through the subj cct7 With the subjact xesiatanca^ Ag8|L_ 

than 400,000 ohms, the current flow through the subject^ IS^SOM aOll t^e^ 

The input voltage to the second half of the differential aaplifier is then 

50(ua) times thesubjcct Etsletsnce plus^ten volts. 



th« siabjeet r#sAstitnc< to lOO^QOO ohiaa. ItYtm voltaf«-Cm_ 

tJi« ias>«t 9id« of feh« st^Ject will be ten volte, I fbe voltiiff^bft ^ 

elds of the subject wllV be §k10“® fikraper^f tlsea IxlO^ t^mSi 

oje $ volts. 

of « f^hilbrlclc K2j^ op^xatieaal aatpllfler. a 6ALS (auaI*aioAe/ ahd 

associated capaeitors and:feieletogs. 

The K2-W is wired Wla ^ical t^ltivlbxatQg citcuit Jwitb chat|[s 

capacitors of 4«f, 0,4aif, 10,2af, ^d 0. liaf, wired tol^aTfroat pant 1 

switch, These cai>aM_tor_a=cavi3f-the K2-W output toajo positive and then 

negative at a rate ofTOTlrcps. icpa. 2cos or 4 cycles"per:second 

respectively, depoi^lng on the awitch position, A positive of negative, 

§olng external aynohronifino olonall^^ bo imposed upon the UMltlvlbratof 

throufh a fltting-connractedTt^^O ii^Ut grid. V 

When the output of^tho iwiltivlbrator gos4_|^sltivej, plat«!L2^of_ 

the OMiS diode switch goos positive, This effectlvely causen V 

positive potentiation the cathode of both diodes. Plato I of the OAtS_ 

has no current flo^Ltt this time because ita associated cathode Is 

positive, When the multivibrator-swlngs negative, plat® 2 of the diode 

becoe^s negative aiuS thullcutg off, CathMc 2 become nOfatlve 

due to the 3Q0 volt voltage-divlder aetw-ork in this circuit. Currsat - 

then flows from cathode 2 to pla^tO 2, dovn thfough two 270,000 ohm 

resistoxa, and a 100,000 ohm balance poteati^eter to grouadr—A^prtiyt 

potential is eetaMished at the junctioa of the 270,000 ohm diode plate 

resistor and the 270,000 ohm resiotor which is cennteted to the balance 



/A 

r 
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|M>t«ntionet#r« Ibis ntfativ* poteatial c€«tRt«rmet# po?iU.v« 

^tsnfeiai «t tbs sisniag poiat of tbe cbSatlnt casrent 

pro<!laces an alfsbfala #«iaj&f Is<Sttai Isttt oppositi^T^ltaga • fba 

flow throusb tb« sabjsot is t^en JOwa in tbs xevarsa direotlbn. TTTrTTI 

eiffaxtaUaOj^J^ieor Thentwo^agindUff 

consists of two PhilbxicXIK2~«_opsxafiw^l"aii0lifisgar^tW gbilbri^ 

K2*P stabilising sag>lifisgs. and associabsa ffsdbackzandlinpat xasiators* 

The X2-P cboppsf a»plififf8 ars rsqviisito to obtaining tbs desixod 

accoxacy amS xeaolati<Htt> , Eaeb aapli^^ bas an faetbg 

of onsi Bout * Rf Z X liKi tbs^ten^l^s pysssnt= at tbs input sids 

*in_ ^ ___ 

of tha subject arscinyertodltbrough tb© first bf ltbe^ amplifisrs and ; 

iatrod\icsd at oilo~of :tbo svfflBilng In^tlMsiitors i of tbs second aiaplifier« 

The voltage devslopsd on tbe~^tpat side of tbe^sbbjset is fed tb tb^ 

otber ammiog iaput resistort fhls output of tbs i second.aaplifier goes 

negative and positive as itbez<nwrent isl reyersed^ tbrough tbe_ sUbjset,_ 

and bas a voltafe yalue representing tbi algebTafc-diffcrence betwieniZ^ 

tbe two input voltagesi Bout » Rf x Ej^^Rf 
Bin ^inlD 

. . . V. - - ' -- 

The <^tpat' voltage of the difftrential^igplifiers has a range of 

-20 to ^20 volts,-- 

Absolute Value Circuit, fbe absolute value^lrcuit keeps the output 

positivs at all: tines, fbiazcircuit consists of two PbilbrickrK2-w : 

operational a»plifiersi two Pbilbrick K2-P^tabiliring wsplifleis, a 

6A£S dual-diode^ a IMSdA diode, and assooiated resistors and capacitors. 



is « 350,000 dial inpiife resistor the e^X B^mtlYf 

voitefs frets the first hslf of the ebsolate valWielreQit asq^Xifieg 

1« ti^Iied throafh » ias,000 ^ 4^t fesistor, the refttltinf dutpot 

froa the second iapUfier is e positive voltdfe e^il to the positive 

ootpist of the differehtiel iispXifief * t 



Tl»« plu« f>t ai&u0 20 ¥oltf w 

ftx« apikllftd to tbe aSOfOOO oh» input resistor® of; l>oUi as^lifitf^lvhi^ 

up the ^solute value loircuit#_If the output la negativei tbt 

output of the operational riB^lifier vith the 0M3 awitchtngjSlpdf ___ 

its feedbacX circuit 90«a positive to the saae value, fhe^ 

the output diode is thea positive ahd7^tsroff#T I The same positive output 

is also applied throush a 50,000 oha resistor to the plate;;©f the it 

fee<S>acH diode cauaiag _it toZconduct, and thus reduce tKaZeunaiag point 

of the amplifier to *exo volte# fh^ input_resiftor to^the__^ 

secoi^ operaticnai ^plifiefTii hept~at ground level h^thO lMlSjrh^ 

ground. With a feedhacX resistor JofI^2l0,0007ohSs ia_the_second_Zi*iplifier 

it gives an output of"sOs^ positive voltage equal to the ttigative-input. 

The resistance of tha~iubjfct can he~calculated hy the foiawla^^ 

R SOua X Bout* ThiiliaZonly true aau>lifier feedhacH 

resistnaeo is 250,000 ohaa. If this value is douhled, the voltage output 

must he divided or if halvedj^ultiplied hy two, etc, 

If the output of^heTdifferentlal^iaplifier^goes positive, the 

output of the first amplifier goes negative and the cathode of the :: 

output diode goes nogative* This negative voltag# is applied 

125,000 olaa ii^ut resistor of the second aaplifler as the diode plater" 

draws current, TheTnegative voltage on the plate ofitherfeedhaeJcZdiod©— 

cats it off and only the 250,000feedbag resistor is in the 

circuit. This causes an M^liflcation of one thorough the first a^lifier 

The input to the second aaplifier i8Tttein:^<^osed of two equal Mt 

opposite voltages,— Thm pooltive output of the differential iuapl if lor ^^7 T 
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tecsi. tija 1X11 to the W/P.t msX tbs ostaBsion of tliia. authority la suh^;^- 

satiuent ae^aaracda^ 5ubgro^ect~:ti^3^. hoo -1*000 approval 

of the ovor-an Project funds hav^beaa-johlig&ted to qovsx' tlis : 

8ub:^ro4set-s ex^^ensos e&A should bbrcltax'gi^- 
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ef tMs waat«Bdft« 129 

tes bMa ioa |g0«000 of th» <mr»all iKLita^m: z 

f^^Qdt hft» beaa €l>lt^t<i4^WiMiwr tb» IwVBro.^ 

•aqpetMMi* I fkla o^HgaUca of fua4« should W ehsffad to 
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A 
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' Mia&faafea d^ttA ^ OetoUy 196Q| to 
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kaWi* tMf waJi^V toa feMW caeceH®d aid ild fvsBdaJaMLiaaa-- 
ratvnwd tm uaa ta ottwr projccta^ ! 

Beaeareli Dlraat&r 
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MatjM^tiooi 
Orlgr& 11-Mltaaaea 
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arcrdiprishsi in sccortiarsf® with sastu^il aA;reaai?r;t3.. ’h^t a ^ct'jiled frv-'.,>:;'v 
the piycionis auJ. rcccripts is or. iiig' in tr4;» bifi ia jest n 
contot iird tlvti t^-v'seat the reef has not yat lic-ca-i-W.?.. 

{;■' * A*. ■'.•? r.cr*-;;'-^ certified th thl? iri'/oice appilc;3 tc ih,thi-'C';.;ect^_ ^129 
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eti'i fit;? (Jxlcr.t'ioJi of this authority io sub?e-:}!..eht. rK'3.sn'»trA-5it.' 
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g2 Juna 1961 

MEMORAHDUM FOR: THgl®COB|^ 

! MCULTRA, Subproject 029 

1. The purpose Of tbia subproject is to support In pw 

resear<* ?t«*^<es Ip the computer an&lpls of Oli^leetrio response,pfetterns* The 

work vlll 

2> Tbe-ftttacbed proposftO^^^^uh^tted to the 

Research, covers theTt^cAnlcel scope of the proj^^^^ 

determipe thez8tDg0e> reOatlve and coabiaed~effloiePcy:oOtog indices 

of psycbophyslologicarreaotiop"in dieorinipatipg vartouaiktMslofJtimuOOoI 

the source individual. The thyestl^tlon hwl^teptlal _fof fi^gsjoep^ 

of tbs slgnifleanee of bioelectric signals# as veil - as: for_ applied aeMiy^^ 

devices, 8uch_a8_^hirpolys^piiV _ . 
* - - If I n- I I 

8 agreed to fx»d 

the orlginarproposal ih^lts entirety. Sevem^ad^tlonal IteM Of equipoeat, 

neglected in the original budgei;^ are crucial to carrying out the i^ 

Biese itesas ere lilted in to atta<died letter, in^pretum for financing_of_^i_S 

equipoentj agreed to keep us fully inforffled of his research 

progress and has indicated a willingness to nodify his inquiries in any direction 

that would offer BOOS benefit to the Agency. 

1, TbSTSubproJect will cover a period of cne year and will cost $2505.33* 

Charges shcwld be nvade^^against motiaent 1125-1390-3902. -1^^^^ 
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TO: TSD/OC 

Hiis is an initiation of a 
new project._ 

1, Bapose of Project; To^finanee 

• a part 

re8earcli£ool_C^pu^r Anal^is 
of Bioelectf l^o: Response PMters^^^ 

2. Project^ Monitor: 

frcms^tsd/ks ; 



21 Octotjer i960 

MEMORMOM PORs:::^i^iRECOiS)ziii::; z : :: 

SUBJECT ! MKULTRATZSuUpEOject 129 

1- Thlsisubpmject is fpr the pm^pose^f ftnanci^ "a p^t 

attached proposal on "Cw^uterrAnalysif 

of Bioelectric ResTX>Dse Patterns." The work yiirzhe:: -perfomM 

2. i-^Tbe^tt^bed proposal covers in adeqv^te detail"the tech- 

nical scoperrof tee projecti vhlch Is deslg^d to deteradne the 

single, relative'^dcomhlhed efficiency of nine-Separate indiceiz 

of psychopbysiolMlcal feactioh In dlscflMnating the. significance 

of various:klndsTof7¥tlmuIl~toIthe. sour^rzThe Ipve5tiiatl0ti2has:-:i::-z: 

potential for fvaida^htal-aspect's^of2t^^^ sl^flcance:of_hioelectrio 
\ 

signals/ asrgell^f' forlappllM-a^aaurl'ng dWlces/^such as the poly- - 

graph. 7 

is funding 

this pr<^sal to,the extent ofl$27,500, vhich ihclMes^^e^fphihgJbutll 

We will fund :the^"&iiw 

ing ^,000, vhich represents this salary item; The proJect vi 11 cover 

a period of Me ^arjF starting 15^oW^^O-960. Charges should be _ 

made against Allotn^nt: 1125^^1009-1902. 



4. Althou^ we 

vill proYldg^Wtout. function for passli^ the funds on to 

project has '^en evaluated and -will he monitored 

solely by,TSD/BB staff Members. The funds vlll .^he given as a ^ 

will,he accounted for hy 

the n^t^^^Tpfocedua^hxitolcloinlverslty grants are handled. 

has heen cleared throu^ '!rOP_SECRET^nd^is_ 

witting of true spoosorsnip._ _ 

TSO/ltesearch Branch 

APPROVED_EOR_OBLIGATION1OT_ FUNI^: 

Date; , 
71 o ;t 
^ use 

Distrihution;zzr: 
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Pjfojcct Title* Cceiputer eMlysie of bioelectric response 

Total estlJMiteS cost* $47^5^ for 12 raonth# ; 

Frofsrred atartlnq date* My^EG0egri57^196Q 

Ctixations 12 Moatha 

Brief* KineJiseparate^adlrces of psycbophysioToaical reaction , 
will bo amlyzedrfoi^tbelr relative efficacy in discriminating ^ 
stimuli of different arousal^^lue to^ the source^ziiEapld and 
accurate evaluation ©flth^psychophysiolc^ic responses will : 
facilitated by: coiaputer afu*lysls^f these datar ATvarlety of 
physiologic, iBOtlvatioMLl and expectattonal OonditiQnsZOf^^ 
the source, context^8ettlngs> and~types~o£^tiaali will be : : 
tested to dcvtermine^thelr efficiency in differentiating betyoen __ _ 
critical anci n€utral"”i^imuliv"“^^^ 

RegjiixeaSQt , 

Tlie ordinary interyiewer is handicapped by his inabi 1 ity ~ 
to determine=theJcind^sflinfOE^tion carrlc^^ hTr infor^nt, “ 
Once the interviewer can obtain a trustworthy catalog j 
infomatlon possegsedrbyrhis source, bia poweriand sltillHuluallyJ^^ 
enable him tOTelIcit it.zilfZtheirsOurce_caftncemainJinaware^ _- 
that an index of his^rivate mi^oriea is avatlable^ltoZtKelzzzzlZllz: 
interviewer, it mlgh^ prove air^dded advantage to the interviewer,- 
Thie project; proposes to devise^the aiethods whichTWlll place Z "“ 
1 i stings of the iwmrce s * Iwowledge, wlth^ir^i thout th ei r : 
awareness, IntQzthez^handi of^heZJLnte^rv » 

iEEIPJiSll 

The stui^ seeXs to differentiated the; reactions of sources zit:—" - 
to critical and tteutral^timuli. lit is therefore necessary to ^ 
equate the stiiguliTin all aapectSTexcept their significance and 
personal meaning to thezsubject.zdzTlMrejkreiiaeveral ways of 
controlling the.personal significance of stlpulii (a)iby 
conditioning, (b) by^ebcdding the stiiaull in a conflictual 
context, and (c) by an independent measure of the inherent 
arousal,jvalue of variouszstimuliztozthe subject. By varying 



the Intensity eii5;;<3^sej^on of^i^a^^li I they cen be 
presented both below end "above thb^liubjf ct' e threshold of 
awareness, ■ 

A B\H^r of WfWf ent ^ 
cal and neutral attroull will be recorded. Resting musc^ ._ 
action potential wltages fron the frontalis aussles will be . _ 
aapliflod by two:cascadffd7TloW^level| differential A»C, pre¬ 
amplifiers, fhil signalZiaitlien rectifiM juid integrated 

a constant^voltage int€Hgrator which is aaropled^by the 
ssrapling sWitchTJagd reict by a signal fthe A»D converter, 
following th^completed convergiQn^ of the voltagef 
0,1 second intervals,:_ __ 

A pardlotaehi^eter wi 11 convert the intepametween 
ECa R spiKea toz^an^ajmlof yoltagci representatlve ofjLinter-^ 
systole titte. %dtlcb will be^sajTftpVed every 0^25 seconda. 

Finger pulse ^plttude will be derived'froi^Aipi^ego- 
electric trangducer; amplYfltd hy^dtfferehtiallA^^ ■ _ ■ _ _~t: 
fler, held atilts^maxliiuaJurl^ intert«ilse perlM by » r Z 
peak follower;^sampled at intervale of 0725“j seconda, and ~ 
reset by a alonaXIf^mZbbO^tive phjtsa OfZtlia:.EaazR^plke 
which precede! the Pulse,_ " .: 

Changes in cheetr(;ifMfefeivee"vill activate a singli7Z:r:77::r~Z 
turn, llnear7“pre€islpiv^tentt<WH3ter, which as part^of arr 
bridge eirealt will provide S r^^ index of respiratory 
excuxsions^ This measure will be correlated With:ittdal and-- 
minute volume, The amplified D,C, voltage yi 11:be sainplM=™----_^..-._. 
every 0.1 second to:proyfdeiazfull des^^^ — -- _ 
ptration cyclesr"^ ... , 

With the subject in the feedblckrlbop^f an Amplifier 
and a conatantzlOOzuSSperes across him, skin resistancs 
changes of one^part lna,0007will be pick^ up by^za differen- - 7 
tial D.C. luapUfior, and Sampled at b second intervals, 
Son-dotermlaabre measurement errors, due to, the polarization 
of the electrodeSjT wlli"be"eliminated by reversing the polarity 
of the constant current supplyleyery O.S second, 

Skin temperature wilI7be measuredzWitb a thermistor, 
forming part of a D.C. bridge. This slowly; changing Signal 
is sampled every 0.257Second. ^^ 
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Chmry^&» in bo<3ysS?«i9ht_ shi ffe jwi li bel jpleke4 up by^ 
pressure transcJucer, amplified, re^ified, intefrated and 
reset at 0,25 second intervals, 1 Til 

Reaction time will beTre<»rded to the neareat millisecond 
ly a chroncmetag withifour blnaafyT^Midlfleci^l de^desT^ghiil 
Information >41111^ transferred ldireotly.^to Itha tapa vithout 
going through the A-D convert or,~ i 

The other anaiogT<3^aftnelsjwill be converted into digitar 
information and recorded on digital^agnfttlc taper for lanalysla 
by digital OOTBputer, The physiologio reactiona aa»ociatadjj»?ith 
each stimlua constitute^a blockToflaboutia^ooozthir^^eix T^ 
bit vjorda, which villlbe rcadTintoTtheTccTOPuter one bloclT^t l 
a time. The computer will ituipack these^^j^ the 
prestimulua andT^nti^iulus reactlona for eaclTphyiidlbqio 
variable. Required transfOmatione of scores willibe ^de. 
It will then caapute^nonallMdlpre*postillua di££erenceS- 
for each c*annel77^t^ing3hejrfg^sfion oO^he posMliyil 
reactions on tht-preftijsui^ into account. These „ 
differencea form the ^flisTforTaiatatiaticalTanalysiaTQfrany ^ 
particular ey-periment. Th^TdyantaqegTollsuch analyaia will 
probably be reflacted lnTiayijSg M t * _ ihCfaa»e<^~*ccy^ 
greater fleaibilityii and laore detailed examinationiof a-Wlder— 
range of phyaiologio reBfonse variablea and experimentaiTe^pir^ 
ditiona. 

jaejt^amuag liltsjsosy 

Tha pioposedlrelear^, 
yfactl_^__ __ 

.. _ Detailed plana for [t^ design and: 
constructi'W^QffTthe equiji^egit required to carout this study 
have bean samda« J^ch thought has gone into devlaiag the best 
method for recordingTandianaiyling the data to bo collected. 
An esqperimant is now undenmy to study the reaponae of subjects 
with irdierently different perceptual orlentationaT^under several 
exparimentally^iE^aed^physiologig^ edhditiohs, to critical and_ 
neutral v^rda of the type useful to the^rdpoged study, l The 
experience derived fr<^ this experiment is directiy^appliGabler 
to and provides^tha foundation for thelpropofied centInuatlonTTTl 



1, General 

Tbla projact will seel« to identify syrt^lf o£:tp«clal““^^^^“^ 
aignlficanoe to hwRan sourees toy recording and analyaing^^ - - -_ 
variety of involttntaryircsponaee,of the sourcea. In order to 

accurate reiSTllEs' on~eacir~8ourc¥ avaflatole in the ghortest ^-- 
poseitole time, coraputer processing will to© atteropted fof data^:::::ZZ ^ : 
reduction and analysiar^l^ls^xp^ted ttoat this analysis will 
provide a toasia for^the differential weigtoting of the various 
response channellT^hlcto will aaxiiiiz© ttoe differentiation- 
toetween critical antLaeutrallatisuli« ■ 

2, Specific : i 
{ 

a. lnvoluatary_re8Fonses _^_- | 
I 

The source reactions wtoicto^ill be studied arei | 
\ 

Muscle action potential voltage 7 ] i 

Intersystole tiffic_ . ... . 
Flngeif    i 
Resplration_cycle duration and amplitdde_ _ L l 
Skin resistance - ^ - — : | 
Skin t^peyature : ..•■ •••:.: • .■ ::■ 
Body-weigl^ sMfts 
Reaction tiffl© ^_    I 

to. Recording of responses , 

A continuous sawpling^f regponsef will toe recorded— -1 
imediately and directly^n^digital magnetic tape in a „ 
for»at“suit4ble for digital computer proc^ssing^zzJi^ii::! 
permit’ ttoo: uninterrupted recordi^^f an eKperimental---L _ 
session on a slt^le reel of tape, it is desirable to -——_ 
reduce^he sampling rate through analog editingi^ tlia^; ^ _ 
several data?channels prior to theranalQg to digital 
conversion of the Information. The^aource's reactions 
will to* monitored on an oscillograph \djile they are 
toeing recorded on tape, 

\ 
■s 

c. Data conversionr rr ___._ _ ^ 

CQi^eyaion’Qg tho data into digital form will toe — 
accoaplished toy electronic equipment consisting of a 
esiBpling switch, an analog to digital converter^a 

I 



Ill a 

format control, a tape control, digital writ# cleotronics, 
and a digital tape recogdeg, TT ' 

d, Data aftalyais _ 

; A dlgltal^wptLtejr ptw ^^ lie written to 
accOiaplish the analyais of 
rone.—.- - 

«, Hatuge77of ,ablmali i 

sywsols^^tched lftrall respects: exceptitheir per- 
sonal significance to tho subject vill ]pe_e»ployed« ..: 
the ^ iatenaity and duratton of the sti^lilwill cover 
a rvigt well ^low andrabeye sOhJ ect' sTthgest^ld" 
of awareness^ 0$iog the ascending methodlor 1 iiaita. 1____1 _izr,: 
the ifthegent^egsenal aignifIcance Of- the! syabols will . r~~~ 
be aficertalncd, or such significance kwill be inculMtld 
experimentally* 

£, Experimentalllconditionai^^^ _ _ _ ; 

C^dilions of requiring a _yerbaJli motorIc, or ~ 
no response-fr<a -the subject wlll~b¥; investigated. ; the ^ ^JII 
freedem which the eufoj]^i;lexorolse3 over-big—voluntary-_-—I  
responses, and theTfffcct p^^ucing response: con^^'^ 7 nil I” 
flict are also of interest * pii^ack of-the success l 
of thO—experimenter's discrimination; to the svJ?ject 
deserves careful study. InaddihlonV the context of 
the experimental setting and thr^ subj ect* s involve- r~ ~~~n ~ 
wen t in - it are i^very important. 

g. Subject variables 

Autoaomi^llyTltabile subjects are^lihely to _ 
react very differently than autonomicallyllld^ile ^3^ 
subjects. Also, alert, pereBptually, sensitive sub-^^^_-_^ I 
ject» can be expected tb^bchave rather differgntlyzT^^inn — I 
than repress!ve, inaenaitlve subject3. fhire maylIbe 
further age, sex, background and experienceidifferences, 
^he; physiologic state of the7organism to the extent 
to >toich it influences 7<3iS activityanother factor 
to be considered._1 



_ 

b, ©iacjflaliftitlv# |>oten<^ 

“thm v«lu« of the several phyalologiQ irarlsi^lfsLZl 
ae diagriwipatora befcvtfea critical end n#\itraLJLt 
uadejr ivaicioua expeElmotttal conditibna ylll ha iaieseed# 
with a vla^ toward attachihg agproptlate beta~A^i9^t» 
to each variable* Th^ croia»validatloa ofithese aul—— 
tiple correlatidag la probably beyond the acope of the^ 

preseat coatraet. 

E^irient on handritI fconlistsiof a six- 
channel oscillograph wUh drive aapllfiers, ani analog_to__^ 
digital eottverteg (E^aid Patracif a cardiotachyiaetegi and a 
nyaber of electrodesj, aMplifiers, integrators andr^i^flsupplies 
for the varioas-analdg data chimteis. _ 

E<piipmeat to be purchased includesnrtapf: tran»porti>djth_ 
digital write electronic*, compos the analog_td:;r: 
digital convcrBion:ayatea>> a shielded enologure# and sofi>e 
addition! trtodueer*^ awplifiera and integratota for othirz: 
analog "^^anneilVIZ^ZIIIZ”'';”"^": _.Z:Z":. z:z~f 
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afejhes ynfopwat^oQ; 

•rhe orgnalaatloa is lOsle to finance contracts in th®___ 
asoount of $50,000, ; 

The or$aniration Is not proparcO t<» partlclpataiJLn tMs^ 
project, 

Tfels rc8tar<ai Is mclasalfled, 1 ^ 

A prc^osal n«a not been snl»^tted to any o^ ffof 
support. 

^be bidder represents t (aj tbat be ba» not-employed ^r 
retained any c^pany or person (otber than a fnll‘^tlm# bona:- 
fide «apl©yee vorklnq^oleXynCor tbe^bldder) tpzaollcltior:- _ 
secure this €Ontractiand^{b)_that be^M® not pM.d:btra^rM^^__“_::::^ 
to pay to any; eompany or pereonzlQther than a full-time bona-- 
fid® employee; wording solely^for the bidder) any~fie,„ccffj^i-* 
Sion, percentage or brPKerags fee, contingent nponror:resuiting 
£rc« tb© mmtd of tfela contractf andrVfreir'to; £ugnl8b_infor* 
matlon relating thereto as revested by the doptresting a 
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